Dependence of boundary lipid on fatty acid chain length in phosphatidylcholine vesicles containing a hydrophobic protein from myelin proteolipid.
Lipophilin, a hydrophobic protein fraction, purified and delipidated from the proteolipid of human myelin, possesses a layer of boundary lipid surrounding it when incorporated into lipid vesicles. The protein reduces the energy absorbed during the lipid phase transition, indicating that the boundary lipid does not go through the phase transition. The amount of boundary lipid was estimated by plotting the enthalpy of the transition against the protein to lipid mole ratio and extrapolating to deltaH = 0 for a number of synthetic phosphatidylcholines, to determine the ability of fatty acid chains of varying length to interact with the protein. The amount of boundary lipid was found to be similar, 21-25 molecules per molecule of lipophilin, for fatty acid chains of length 14-18 carbons but somewhat less, 16 molecules of lipid per molecule of protein, for a fatty acid chain length of 12 or for one with a trans double bond (18:1tr). No preferential interaction was observed with a lipid containing a particular fatty acid chain length when the protein was incorporated into a mixture of these lipids. These results suggest that the binding of lipids to the boundary layer of other membrane proteins and enzymes may not depend significantly on lipid fatty acid chain length.